MATERıAls and METHODs
Two hundred and ninety-one cases that underwent ultrasound-guided CnB between 2010 and 2016 were evaluated retrospectively. Among these, 60 patients who underwent lymph node excision for diagnostic purposes after a CnB with a minimum of 1 month and a maximum of 6 months duration were taken as the study group. In addition to the demographic (age, sex) information of the cases, ultrasound results and pathologic diagnoses were obtained through the hospital information system. The localization of the enlarged lymph nodes, the longest diameter at ultrasound and the length of the CnB tissue of all these cases were recorded.
CnB and excisional biopsy sections were obtained from formalin fixed-paraffin embedded tissues, stained with hematoxylin-eosin and examined under the light microscope. Immunohistochemical tests required for diagnosis were performed with standard protocols. Lymphoma subtyping was performed according to the WHO classification (13) . The final diagnosis of CnB and excision of the same lymph nodes were compared.
The Chi-square Mcnemar test was used for statistical analysis. Sensitivity, specificity, negative predictive value (nPV), positive predictive value (PPV) and true accuracy rates were calculated.
REsUlTs
Of these 60 cases, 37 were male and 23 were female. The mean age was 50. 8 (19-74) . 21 of the excised lymph nodes were cervical, 16 were axillary, 9 were inguinal, 5 were supraclavicular, 5 were intraabdominal, and 4 were submandibular. The CnB and excision biopsy diagnoses of these 60 cases were reviewed and compared. When CnB diagnoses were examined, 8 (13.3%) were found to be non-diagnostic, 11(18.3%) were benign and the remaining 41 (68.3%) received various lymphoma diagnoses ( Figure  1A -C). The distribution of the CnB diagnoses and the final diagnosis of excisional biopsy is shown in Table I . The excisional biopsy diagnosis of 8 inadequate CnB cases were found as follows: 3 benign (37.5%), 2 HL (25%), 1 T cell / histiocyte-rich large B-cell lymphoma (THrLBCL) (12.5%), 1 diffuse large B-cell lymphoma (DLBCL) (12.5%) and 1 mantle cell lymphoma (MCL) (12.5%). As for the excisional biopsy diagnosis of 11 cases who has received a benign diagnosis in CnBs, 4 were found to be benign (36.3%), while in 7 (63.7%) the diagnosis was changed to a malignant lymphoma (5 HL, 1 DLBCL, 1 Follicular lymphoma-FL). Among the 11 cases with a B cell lymphoma suspicion, 9 (81.8%) of them were diagnosed as DLBCL Finally, rOC analysis was performed to see if a cut-off point for core length exists for diagnostic accuracy, but significant results were not obtained (AUC=0.609; p=0.244).
DısCUssıOn
A CnB procedure performed under ultrasound or CT guidance is a successful diagnostic method performed on a wide variety of organs (3, 14) . The CnB procedure applied to the lymph nodes has excellent results with a low risk of damage to surrounding tissues and minor complications (11, 14, 15) . Instead of excision of deeply-located lymph nodes, especially in the difficult to reach mediastinum or abdomen, the CnB procedure reduces the patient's morbidity and hospital stay and provides considerable advantages (15, 16) . recent developments in histopathological and especially immunohistochemical examination have changed the CnB approach and made it possible to make a diagnosis even in small tissue specimens (8, 11, 15) . CnB allows the enlarging lymph nodes to be distinguished not just as benign or malignant, but can even lead to diagnoses of the HL and nHL subtypes (12) . Subtyping of some lymphomas can be very difficult with CnB but subtyping in excisional biopsies may also be impossible (8) . In the literature, different ratios for the sensitivity and specificity of image-guided biopsy and 2 (18.2%) as MCL. 12 cases with a HL diagnosis and 9 cases with HL suspicion with CnBs were all diagnosed as HL with excisional biopsies (Figure 2A-D) . There was no difference between excisional biopsy and CnB diagnoses in other lymphoma types. excluding 8 non-diagnostic CnBs from evaluation, CnB and excisional biopsy diagnoses were compared. As shown in Table II , among the 11 cases diagnosed as benign with CnB, 4 of them were diagnosed as benign while 7 were diagnosed as malignant in excisional biopsy. All the 41 cases of malignant CnB diagnoses also had a malignant diagnosis with excisional biopsies, leading to 41 true positive, 4 true negative, 7 false negative and 0 false positive cases among the CnB diagnoses. According to these data, sensitivity of CnB was calculated as 90%, while specificity, positive predictive value (PPV), negative predictive value (nPV) and diagnostic accuracy (DV) were found 100%, 100%, 0% and 86.5%, respectively.
Applying the Chi-square Mcnemar test, a linear, moderate power correlation was found between CnB and excision biopsy diagnoses (rho=0.534 ; p<0.001).
The mean lymph node diameter of the 8 benign cases was 26.1 cm, while it was 35.6 cm in the 52 malignant cases, showing no statistically significant difference between the benign and malignant groups (p>0.05).
We also evaluated whether there was a correlation between the CnB lengths of these 60 cases and the final excisional biopsy diagnoses. The biopsy core length median value was analyzed according to the diagnosis consistency of the cases. Inconsistently determined median core length was 1.25 cm, while consistently determined median core length was 1.5 cm. There was no difference in core length median value have been reported. In a study by Demharter et al., 89% sensitivity and 97% specificity for malignant lymphomas were reported (15), while Pfeiffer and colleagues provided rates of 89.7% and 100%, respectively, with a diagnostic accuracy rate of 93.3% (12) . In our study, we found 90% sensitivity and 100% specificity of CnBs on enlarged lymph nodes. Our results were consistent with the literature.
Five of the 7 cases initially reported as benign/reactive and were diagnosed as HL in excisional biopsies specimens were re-evaluated, as well as the ones diagnosed as DLBCL and FL. The reason for the missed diagnosis of HL was found to be CnB being performed from fields where there were only a few atypical cells on a reactive background. The FL case had a heterogeneous developmental pattern and a benign diagnosis was given due to the presence of reactive lymphoid follicles in the CnB biopsy specimen. As for the DLBCL case, the histomorphologic appearance could not be clearly selected due to the significant crush artifact in the tissue and immunohistochemistry did not work properly.
re-evaluation was also done for the 8 non-diagnostic cases. It was noticed that in four cases there were lymphoid cell-free fibroadipose tissue and in two cases, most of the Pedersen et al. reported that the diameter of the lymph nodes with a malignant diagnosis was greater than benign ones and found a statistically significant difference (11) . In our study, there was no statistically significant difference between the diameter of the lymph nodes and the malignant/ benign diagnosis. This may be due to the fact that clinicians and surgeons may decide on the excision of lymph nodes that have pathologic diameters and signs of malignancy on imaging tests.
Like the diameter of the lymph nodes, there was no statistically significant difference between the length of the CnBs and a correct diagnosis (p=0.898). It may be concluded that a smaller but well-preserved tissue piece obtained by CnB without crushing artifacts is more valuable than a bigger but improper sample in reflecting the pathology of lymph node.
This study is confined to CnB cases that later underwent excisional biopsy, although it is used as a diagnostic method in our hospital. This may be considered the weakness of the study and can be overcome by using larger series via patient follow-up programs.
In conclusion, CnB is an alternative to excisional biopsy, because it provides rapid and reliable diagnosis and subclassification of malign lymphomas, not only in peripheral lymph nodes but also especially in deeply located ones that are particularly difficult to excise. CnB is advantageous in terms of low morbidity and cost and can take the place of excisional biopsies in many cases. However, if clinical, laboratory, and radiological findings strongly suggest malignant lymphoma, we recommend using the excisional method in cases where there is no definite or negative CnB diagnosis.
